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Fine-mapping of 150 breast cancer risk regions identifies 191 likely target genes 

 

SUPPLEMENTARY INFORMATION  

  

Supplementary Excel Table guide, supplied as individual files  

Supplementary Table 1. Breast cancer risk regions identified through genome-wide 

association studies.  

(a) Definition of fine-mapping regions based on previous results. 179 variants across 152 

genomic regions. Variants located less than 500kb away from each other were included in the 

same region. (b) Imputation quality metrics across the 152 fine-mapping regions.  

Supplementary Table 2. Breast cancer risk signals and credible candidate variants (CCVs).  

(a) Multinomial Logistic Regression models. (b) Strong signals (BCAC and CIMBA) multinomial 

logistic regression models. (c) Candidate causal variants and high posterior probability 

variants. 

Multinomial logistic regression summary statistics 2 p-value, estimated using 67,136 ER-

positive and 17,506 ER-negative cases, together with 88,937 controls 

Supplementary Table 3. Bio-features enrichment. 

Logistic regression robust variance estimation for clustered observations, Wald test 2 p-

values estimated using 67,136 ER-positive and 17,506 ER-negative cases, together with 

88,937 controls. 

Supplementary Table 4. Consensus transcription factor binding motif enrichment.  

(a) Transcription Factor consensus binding motif enrichment analysis. (b) Transcription Factor 

enrichment at MCF-7 H3K4me1 regions. (c) ER-positive CCVs overlap with transcription factor 

binding motifs significantly enriched  
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Logistic regression, Wald test 2 p-values estimated using 67,136 ER-positive and 17,506 ER-

negative cases, together with 88,937 controls. 

Supplementary Table 5. Coding, splicing CCVs and overlap of CCVs with variant drivers of local 

gene expression.  

(a) CCVs collocating with eQTL variants in normal breast tissue. (b) CCVs collocating 

with eQTL variants in breast tumor tissue. (c) CCVs coding annotation. (d) CCVs predicted to 

affect splicing  

Logistic regression robust variance estimation for clustered observations, Wald test 2 p-

values estimated using 67,136 ER-positive and 17,506 ER-negative cases, together with 

88,937 controls. 

Supplementary Table 6. (a) 191 Level 1 predicted target genes. (b) Regions in which target 

genes are predicted with high confidence 

Supplementary Table 7. INQUISIT results for coding/splicing variants.  

Supplementary Table 8. INQUISIT results for promoter variants.  

Supplementary Table 9. INQUISIT results for distal variants.  

Supplementary Table 10. Pathways significantly enriched in CCV and high posterior 

probability predicted target genes. 

Hypergeometric test p-value. P-values adjusted using Benjamini-Hochberg procedure 

Supplementary Table 11. BCAC studies ethical agreements 

Supplementary Table 12. CIMBA studies ethical agreements 
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Supplementary Figures 

 

Supplementary Figure 1. Bio-features enrichment  

(a) Intersection between CCVs and known bio-features. (b) ENCODE enhancer-like and 

promoter-like enrichment. ENCODE enhancer-like regions, top, ENCODE promoter like tissues, 

bottom. Each bar shows the overlap p-value for each subset of CCVs (Strong, ER-positive, ER-

negative and ER-neutral) with regulatory regions defined by ENCODE at 73 tissues, primary 

cells, immortalized cell line, and in vitro differentiated cells (from most significant, dark red, 

to less significant, blue; grey bars indicate regions where there is <5 CCVs overlapping the 

region) 

Logistic regression robust variance estimation for clustered observations, Wald test 2 p-

values estimated using 67,136 ER-positive and 17,506 ER-negative cases, together with 

88,937 controls. 



 4 

 

Strong CCVs ER−positive CCVs ER−negative CCVs ER−neutral CCVs

H
is

to
n

e
 M

a
rk

s
T
ra

n
s
c
rip

tio
n

 F
a
c
to

r b
in

d
in

g
 s

ite
s

O
th

e
r

T−4
7D

M
C
F−7

M
C
F−7

−LT
E
D

ZR
−75

−1

T−4
7D

,Z
R
−75

−1,
M

C
F−7

BT−4
74

BT−5
49

H
C
C
13

95

H
C
C
19

54

H
C
C
21

57

M
D
A
−M

B
−23

1

M
D
A
−M

B
−45

3

S
K
−B

R
−3

S
U
M

15
9

S
U
M

18
5

H
M

E
C

vH
M

E
C

M
C
F−10

A

18
4−

hT
er

t−
L2

18
4−

hT
er

t−
L9

Lu
m

in
al

Lu
m

in
al
 P

ro
ge

ni
to

r

Bas
al

Stro
m

a

B
as

al
,L

um
in
al
 P

ro
ge

ni
to

r, 
Lu

m
in

a,
 S

tro
m

a

H
um

an
 M

am
m

ar
y 
E
pi
th

el
ia
l C

el
l

B
re

as
t M

yo
ep

ith
el
ia
l

B
re

as
t F

ib
ro

bl
as

t

B
re

as
t t

um
ou

r

N
or

m
al

 b
re

as
t
n/

a

T−4
7D

M
C
F−7

M
C
F−7

−L
TE

D

ZR
−75

−1

T−47
D,Z

R
−75

−1
,M

C
F−7

BT−47
4

BT−5
49

H
C
C
13

95

H
C
C
19

54

H
C
C
21

57

M
D
A
−M

B
−2

31

M
D
A
−M

B
−45

3

S
K
−B

R
−3

S
U
M

15
9

S
U
M

18
5

H
M

E
C

vH
M

E
C

M
C
F−1

0A

18
4−

hT
er

t−
L2

18
4−

hT
er

t−
L9

Lu
m

in
al

Lu
m

in
al
 P

ro
ge

ni
to

r

Bas
al

Stro
m

a

B
as

al
,L

um
in
al
 P

ro
ge

ni
to

r, 
Lu

m
in

a,
 S

tro
m

a

H
um

an
 M

am
m

ar
y 

E
pi
th

el
ia
l C

el
l

B
re

as
t M

yo
ep

ith
el
ia
l

B
re

as
t F

ib
ro

bl
as

t

B
re

as
t t

um
ou

r

N
or

m
al

 b
re

as
t
n/

a

T−47
D

M
C
F−7

M
C
F−7−

LT
E
D

ZR
−7

5−
1

T−4
7D

,Z
R
−7

5−
1,

M
C
F−7

BT−4
74

BT−54
9

H
C
C
13

95

H
C
C
19

54

H
C
C
21

57

M
D
A
−M

B
−23

1

M
D
A
−M

B
−4

53

S
K
−B

R
−3

S
U
M

15
9

S
U
M

18
5

H
M

E
C

vH
M

E
C

M
C
F−10

A

18
4−

hT
er

t−
L2

18
4−

hT
er

t−
L9

Lu
m

in
al

Lu
m

in
al

 P
ro

ge
ni
to

r

Bas
al

Stro
m

a

B
as

al
,L

um
in
al

 P
ro

ge
ni
to

r, 
Lu

m
in
a,

 S
tro

m
a

H
um

an
 M

am
m

ar
y 

E
pi
th

el
ia
l C

el
l

B
re

as
t M

yo
ep

ith
el
ia

l

B
re

as
t F

ib
ro

bl
as

t

B
re

as
t t

um
ou

r

N
or

m
al

 b
re

as
t
n/

a

T−4
7D

M
C
F−7

M
C
F−7

−L
TE

D

ZR
−75

−1

T−4
7D

,Z
R
−75

−1
,M

C
F−7

BT−4
74

BT−5
49

H
C
C
13

95

H
C
C
19

54

H
C
C
21

57

M
D
A
−M

B
−23

1

M
D
A
−M

B
−45

3

S
K
−B

R
−3

S
U
M

15
9

S
U
M

18
5

H
M

E
C

vH
M

E
C

M
C
F−10

A

18
4−

hT
er

t−
L2

18
4−

hT
er

t−
L9

Lu
m

in
al

Lu
m

in
al

 P
ro

ge
ni
to

r

Bas
al

Stro
m

a

B
as

al
,L

um
in
al

 P
ro

ge
ni
to

r, 
Lu

m
in
a,

 S
tro

m
a

H
um

an
 M

am
m

ar
y 

E
pi
th

el
ia

l C
el
l

B
re

as
t M

yo
ep

ith
el
ia

l

B
re

as
t F

ib
ro

bl
as

t

B
re

as
t t

um
ou

r

N
or

m
al
 b

re
as

t
n/

a

H4K20me1
H3K79me2
H3K36me3
H3K27me3

H3K27ac
H3K9me3

H3K9ac
H3K4me3
H3K4me2
H3K4me1

Heterochromatin
Open Chromatin

ZNF217
ZBTB11

YAP
XBP1
VDR

TOP2B
THRA
TFBS

TFAP2C
TEAD4

TCF7L2
TCF12

TAZ
TAF1

STAT3
SRF

SPDEF
SP1

SIN3A
RXRB
RXRA
RORC
RORA
REST
RARG
RARA

RAD21
PR

PPARG
PPARD
PPARA

POLR2A
PML
PGR

PBX1
NRIP1
NRF1

NR4A2
NR4A1
NR3C1
NR2F2
NR2F1
NR2C2

NR2C1−S
NR2C1−L

NR1H3
NR1D2
NR1D1
NCOA3

MYC
MAX

KDM5B
JUND
JUNB

JUN
HOXB7
HIF1A

HDAC2
HCFC1
HAUSP

HA−E2F1
H2AFZ
GATA3

GABPA
FRA1

FOXM1
FOXA1
FOSL2
FOSL1
FOSB

FOS
EZH2

ESRRA
ESR2
ESR1

EP300
ELK1
ELF1

EGR1
EGLN2

E2F4
E2F1
DPF2
CTCF

CTBP1
CREBBP

CREB1
cJUN

CEBPB
BRD4
ATF1

ARNT
AR

AHR

Upstream
Repressed

Repeat
Promoter K4

Promoter K27
Promoter CTCF

Promoter Bivalent
Promoter

Promoter region
Promoter Poised

Enhancers Pr imed
Enhancers Poised

Enhancers Off
Enhancers Mixed
Enhancers Activ e
Enhancer CTCF

Enhancers
Transcription star t site

Transcription activ e
Transcribed region

lncRNA
GWAS hits regions

FM regions
Exons

ER binding site
eQTL
Cage

Conserved regions
Canonical genes

Cancer genes
Branchpoint

5utr
3utr

5

10

−log10
(p−value)

a

Enhancer−like regions

S
tro

n
g

C
C

V
s

E
R

−
p
o

s
itiv

e
C

C
V

s
E

R
−

n
e

u
tra

l
C

C
V

s
E

R
−

n
e

g
a

tiv
e

C
C

V
s

b

Promoter−like regions

S
tro

n
g

C
C

V
s

E
R

−
p

o
s
itiv

e
C

C
V

s
E

R
−

n
e
u

tra
l

C
C

V
s

E
R

−
n

e
g
a

tiv
e

C
C

V
s

A549

adrenal g
land 

amnion

angular g
yrus

aorta

astro
cyte

B cell 

caudate nucleus 

CD14−positiv
e m

onocyte

CD4−positiv
e helper T

 cell

CD4−positiv
e, a

lpha−beta m
emory T cell 

CD4−positiv
e, C

D25−positiv
e, a

lpha−beta re
gulatory T cell

CD8−positiv
e, a

lpha−beta m
emory T cell

CD8−positiv
e, a

lpha−beta T cell

chondrocyte

cingulate gyrus

colonic m
ucosa

common m
ye

loid progenito
r, C

D34−positiv
e

ectoderm
al c

ell 

endocrin
e pancreas 

endoderm
al c

ell

endothelia
l c

ell o
f u

mbilic
al v

ein

esophagus

female gonad

fib
roblast o

f d
erm

is

fib
roblast o

f lu
ng

foreskin fib
roblast

foreskin keratin
ocyte

foreskin m
elanocyte 

GM12878

HCT116

heart l
eft v

entric
le

heart 
rig

ht v
entric

le

HeLa−S3

HepG2

IM
R−90

K562

ke
ratin

ocyte

large in
testin

e

layer o
f h

ippocampus
liv

er
lung

mammary epith
elia

l c
ell

MCF−7

mesenchymal s
tem cell

mesoderm
al c

ell

middle fro
ntal a

rea 46 

mucosa of re
ctum

muscle la
yer o

f c
olon

muscle la
yer o

f d
uodenum

muscle of le
g

muscle of tr
unk

myo
tube

natural k
ille

r c
ell

neural s
tem progenito

r c
ell

Panc1

perip
heral b

lood m
ononuclear c

ell

placenta 

psoas m
uscle

rectal s
mooth m

uscle tis
sue

rig
ht c

ardiac atriu
m

sigmoid colon

ske
letal m

uscle m
yoblast

ske
letal m

uscle tis
sue

small in
testin

e

spleen

stomach

stomach smooth m
uscle

substantia
 nigra

T−cell

temporal lo
be

thymus

tro
phoblast c

ell

1

2

3

4

−log10
(p−value)



 5 

 

  

Strong CCVs ER−positive CCVs ER−negative CCVs ER−neutral CCVs

H
is

to
n

e
 M

a
rk

s
T
ra

n
s
c
rip

tio
n

 F
a
c
to

r b
in

d
in

g
 s

ite
s

O
th

e
r

T−4
7D

M
C
F−7

M
C
F−7

−LT
E
D

ZR
−75

−1

T−4
7D

,Z
R
−75

−1,
M

C
F−7

BT−4
74

BT−5
49

H
C
C
13

95

H
C
C
19

54

H
C
C
21

57

M
D
A
−M

B
−23

1

M
D
A
−M

B
−45

3

S
K
−B

R
−3

S
U
M

15
9

S
U
M

18
5

H
M

E
C

vH
M

E
C

M
C
F−10

A

18
4−

hT
er

t−
L2

18
4−

hT
er

t−
L9

Lu
m

in
al

Lu
m

in
al
 P

ro
ge

ni
to

r

B
as

al

Stro
m

a

B
as

al
,L

um
in
al
 P

ro
ge

ni
to

r, 
Lu

m
in

a,
 S

tro
m

a

H
um

an
 M

am
m

ar
y 
E
pi
th

el
ia
l C

el
l

B
re

as
t M

yo
ep

ith
el
ia
l

B
re

as
t F

ib
ro

bl
as

t

B
re

as
t t

um
ou

r

N
or

m
al

 b
re

as
t
n/

a

T−4
7D

M
C
F−7

M
C
F−7

−L
TE

D

ZR
−75

−1

T−47
D,Z

R
−75

−1
,M

C
F−7

BT−47
4

BT−5
49

H
C
C
13

95

H
C
C
19

54

H
C
C
21

57

M
D
A
−M

B
−2

31

M
D
A
−M

B
−45

3

S
K
−B

R
−3

S
U
M

15
9

S
U
M

18
5

H
M

E
C

vH
M

E
C

M
C
F−1

0A

18
4−

hT
er

t−
L2

18
4−

hT
er

t−
L9

Lu
m

in
al

Lu
m

in
al
 P

ro
ge

ni
to

r

B
as

al

Stro
m

a

B
as

al
,L

um
in
al
 P

ro
ge

ni
to

r, 
Lu

m
in

a,
 S

tro
m

a

H
um

an
 M

am
m

ar
y 

E
pi
th

el
ia
l C

el
l

B
re

as
t M

yo
ep

ith
el
ia
l

B
re

as
t F

ib
ro

bl
as

t

B
re

as
t t

um
ou

r

N
or

m
al

 b
re

as
t
n/

a

T−47
D

M
C
F−7

M
C
F−7−

LT
E
D

ZR
−7

5−
1

T−4
7D

,Z
R
−7

5−
1,

M
C
F−7

BT−4
74

BT−54
9

H
C
C
13

95

H
C
C
19

54

H
C
C
21

57

M
D
A
−M

B
−23

1

M
D
A
−M

B
−4

53

S
K
−B

R
−3

S
U
M

15
9

S
U
M

18
5

H
M

E
C

vH
M

E
C

M
C
F−10

A

18
4−

hT
er

t−
L2

18
4−

hT
er

t−
L9

Lu
m

in
al

Lu
m

in
al

 P
ro

ge
ni
to

r

B
as

al

Stro
m

a

B
as

al
,L

um
in
al

 P
ro

ge
ni
to

r, 
Lu

m
in
a,

 S
tro

m
a

H
um

an
 M

am
m

ar
y 

E
pi
th

el
ia
l C

el
l

B
re

as
t M

yo
ep

ith
el
ia

l

B
re

as
t F

ib
ro

bl
as

t

B
re

as
t t

um
ou

r

N
or

m
al

 b
re

as
t
n/

a

T−4
7D

M
C
F−7

M
C
F−7

−L
TE

D

ZR
−75

−1

T−4
7D

,Z
R
−75

−1
,M

C
F−7

BT−4
74

BT−5
49

H
C
C
13

95

H
C
C
19

54

H
C
C
21

57

M
D
A
−M

B
−23

1

M
D
A
−M

B
−45

3

S
K
−B

R
−3

S
U
M

15
9

S
U
M

18
5

H
M

E
C

vH
M

E
C

M
C
F−10

A

18
4−

hT
er

t−
L2

18
4−

hT
er

t−
L9

Lu
m

in
al

Lu
m

in
al

 P
ro

ge
ni
to

r

B
as

al

Stro
m

a

B
as

al
,L

um
in
al

 P
ro

ge
ni
to

r, 
Lu

m
in
a,

 S
tro

m
a

H
um

an
 M

am
m

ar
y 

E
pi
th

el
ia

l C
el
l

B
re

as
t M

yo
ep

ith
el
ia

l

B
re

as
t F

ib
ro

bl
as

t

B
re

as
t t

um
ou

r

N
or

m
al
 b

re
as

t
n/

a

H4K20me1
H3K79me2
H3K36me3
H3K27me3

H3K27ac
H3K9me3

H3K9ac
H3K4me3
H3K4me2
H3K4me1

Heterochromatin
Open Chromatin

ZNF217
ZBTB11

YAP
XBP1
VDR

TOP2B
THRA
TFBS

TFAP2C
TEAD4

TCF7L2
TCF12

TAZ
TAF1

STAT3
SRF

SPDEF
SP1

SIN3A
RXRB
RXRA
RORC
RORA
REST
RARG
RARA

RAD21
PR

PPARG
PPARD
PPARA

POLR2A
PML
PGR

PBX1
NRIP1
NRF1

NR4A2
NR4A1
NR3C1
NR2F2
NR2F1
NR2C2

NR2C1−S
NR2C1−L

NR1H3
NR1D2
NR1D1
NCOA3

MYC
MAX

KDM5B
JUND
JUNB

JUN
HOXB7
HIF1A

HDAC2
HCFC1
HAUSP

HA−E2F1
H2AFZ
GATA3

GABPA
FRA1

FOXM1
FOXA1
FOSL2
FOSL1
FOSB

FOS
EZH2

ESRRA
ESR2
ESR1

EP300
ELK1
ELF1

EGR1
EGLN2

E2F4
E2F1
DPF2
CTCF

CTBP1
CREBBP

CREB1
cJUN

CEBPB
BRD4
ATF1

ARNT
AR

AHR

Upstream
Repressed

Repeat
Promoter K4

Promoter K27
Promoter CTCF

Promoter Bivalent
Promoter

Promoter region
Promoter Poised

Enhancers Pr imed
Enhancers Poised

Enhancers Off
Enhancers Mixed
Enhancers Activ e
Enhancer CTCF

Enhancers
Transcription star t site

Transcription activ e
Transcribed region

lncRNA
GWAS hits regions

FM regions
Exons

ER binding site
eQTL
Cage

Conserved regions
Canonical genes

Cancer genes
Branchpoint

5utr
3utr

5

10

−log10
(p−value)

a

Enhancer−like regions

S
tro

n
g

C
C

V
s

E
R

−
p
o

s
itiv

e
C

C
V

s
E

R
−

n
e

u
tra

l
C

C
V

s
E

R
−

n
e

g
a

tiv
e

C
C

V
s

b

Promoter−like regions

S
tro

n
g

C
C

V
s

E
R

−
p

o
s
itiv

e
C

C
V

s
E

R
−

n
e
u

tra
l

C
C

V
s

E
R

−
n

e
g
a

tiv
e

C
C

V
s

A549

adrenal g
land 

amnion

angular g
yrus

aorta

astro
cyte

B cell 

caudate nucleus 

CD14−positiv
e m

onocyte

CD4−positiv
e helper T

 cell

CD4−positiv
e, a

lpha−beta m
emory T cell 

CD4−positiv
e, C

D25−positiv
e, a

lpha−beta re
gulatory T cell

CD8−positiv
e, a

lpha−beta m
emory T cell

CD8−positiv
e, a

lpha−beta T cell

chondrocyte

cingulate gyrus

colonic m
ucosa

common m
ye

loid progenito
r, C

D34−positiv
e

ectoderm
al c

ell 

endocrin
e pancreas 

endoderm
al c

ell

endothelia
l c

ell o
f u

mbilic
al v

ein

esophagus

female gonad

fib
roblast o

f d
erm

is

fib
roblast o

f lu
ng

foreskin fib
roblast

foreskin keratin
ocyte

foreskin m
elanocyte 

GM12878

HCT116

heart l
eft v

entric
le

heart 
rig

ht v
entric

le

HeLa−S3

HepG2

IM
R−90

K562

ke
ratin

ocyte

large in
testin

e

layer o
f h

ippocampus
liv

er
lung

mammary epith
elia

l c
ell

MCF−7

mesenchymal s
tem cell

mesoderm
al c

ell

middle fro
ntal a

rea 46 

mucosa of re
ctum

muscle la
yer o

f c
olon

muscle la
yer o

f d
uodenum

muscle of le
g

muscle of tr
unk

myo
tube

natural k
ille

r c
ell

neural s
tem progenito

r c
ell

Panc1

perip
heral b

lood m
ononuclear c

ell

placenta 

psoas m
uscle

rectal s
mooth m

uscle tis
sue

rig
ht c

ardiac atriu
m

sigmoid colon

ske
letal m

uscle m
yoblast

ske
letal m

uscle tis
sue

small in
testin

e

spleen

stomach

stomach smooth m
uscle

substantia
 nigra

T−cell

temporal lo
be

thymus

tro
phoblast c

ell

1

2

3

4

−log10
(p−value)



 6 

Supplementary Figure 2. Correlation between variants overlapping significantly enriched 

bio-features 

Ranges of Correlation Coefficient values (Pearson's r) estimated using 639,118 variants 

overlapping enriched biofeatures are denoted by colours as shown in the key labelled: Coeff. 
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Supplementary Figure 3. Bayesian fine mapping  

Top: Number of Variants per total posterior probability (PP) from PAINTOR models for (a) ER-

all model (b) ER-positive (c) ER-negative.  

Bottom: Cumulative distributions of PP for variants in strong signals for overall breast cancer 

(d, green), strong signals for ER-positive breast cancer (e, blue), and strong signals for ER-

negative breast cancer (f, red), compared to cumulative distributions of variants outside of 

these signals (black).  
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Supplementary Figure 4. Predicted target genes enrichment analysis  

(a) Predicted target genes are enriched in known breast cancer driver genes and TFs. (b) 

Hanging rootograms for the negative binomial model (glm.ng), and the Poisson model 

(glm.pois). The red line represents the expected counts given the model. The bars denote the 

observed counts. X-axis shows the count bin. Y-axis shows the square root of the observed or 

expected count  
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Supplementary Figure 5. Examples of INQUISIT using genomic features to identify predict target genes. 

In each panel, CCVs and PAINTOR variants with posterior probability >0.3 are shown, with independent signals in different colors. Chromatin 

interactions are shown as arcs (Capture Hi-C from selected breast cell lines) or boxes connected by lines, colored with gray-scale according to 

interaction score (ENCODE ChIA-PET). Biofeatures which overlap CCVs from the global genomic enrichment analysis are depicted as red boxes. 

Computationally predicted enhancers including PreSTIGE, FANTOM5 and super-enhancers which overlap risk variants are represented by black 

boxes. High confidence INQUISIT target gene predictions include NRIP1 (b), CHEK2 and XBP1 (c), and RPLP0 and MSI1 (d) 



 10 

 

16.20 16.30 16.40 16.50 16.60 16.70 16.80 16.90 17.00

AF127936.3

AF127936.5

AF127936.7

AF127577.8

NRIP1

AF127577.10

AF127577.11

AF127577.12

AJ006998.2 AJ009632.3 AL034449.1

chr21 position (Mb)

GENCODE v19 Genes

Candidate causal variants

PAINTOR variants, pp>0.3

Promoter CHi-C (MCF7)

ChIA-PET interactions (MCF7)

overlapping CCV

ChIA-PET interactions (MCF7)

overlapping PAINTOR CCV

Enriched biofeatures overlapping

CCVs

Enriched biofeatures overlapping

PAINTOR variants

Computationally-predicted 

enhancers overlapping CCVs 

and PAINTOR variants

T47D TADs

16.10a



 11 

 

b 28.50 29.00 29.50 30.00

MN1

PITPNB

TTC28-AS1

MIR3199-2

TTC28

CHEK2

HSCB

CCDC117

XBP1

CTA-292E10.6

ZNRF3

ZNRF3-AS1

C22orf31

KREMEN1

CTA-747E2.10

EMID1

RHBDD3

CTA-984G1.5

EWSR1

GAS2L1

RASL10A

AP1B1

RFPL1

NEFH

THOC5

CTA-256D12.11

NIPSNAP1

NF2

RP1-76B20.11

CABP7

chr22 position (Mb)

GENCODE v19 Genes

Candidate causal variants

PAINTOR variants, pp>0.3

Promoter CHi-C (B80T5)

ChIA-PET interactions (MCF7)

overlapping CCV

ChIA-PET interactions (MCF7)

overlapping PAINTOR variant

Enriched biofeatures overlapping

CCVs

Enriched biofeatures overlapping

PAINTOR variants

Computationally-predicted 

enhancers overlapping CCVs 

and PAINTOR variants

T47D TADs

**



 12 

 

c
120.40 120.50

CCDC64

RAB35

GCN1L1

MIR4498 RPLP0

PXN-AS1

PXN

PLA2G1B

RP1-166H1.2

COX6A1

AL021546.6

TRIAP1

GATC

SRSF9

DYNLL1

COQ5

RNF10

POP5

RP11-728G15.1

CABP1

MLEC

RP11-173P15.3

UNC119B

RP11-173P15.5

MIR4700

ACADS

RP11-173P15.7

SPPL3

chr12 position (Mb)

GENCODE v19 Genes

Candidate causal variants

PAINTOR variants, pp>0.3

Promoter CHi-C (B80T5)

ChIA-PET interactions (MCF7)

overlapping CCV

ChIA-PET interactions (MCF7)

overlapping PAINTOR variant

Enriched biofeatures overlapping

CCVs

Enriched biofeatures overlapping

PAINTOR variants

Computationally-predicted 

enhancers overlapping CCVs 

and PAINTOR variants

T47D TADs

SIRT4 MSI1

121.10121.00120.90120.80120.70120.60 121.20 121.30



 13 

Supplementary Figure 6. Selection of a set of credible causal variants 

Scheme of the forward stepwise procedure to define a set of credible causal variants 
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